all antibodies stained mesenchyme, no antibodies stained dorsal side, AntiM1staiined midgut and dorsal hindgut, M2-4 stained foregut and stomodeum. M4 stain just outside hindgut and fibers around the gut whereas M2 stains the long fibers on the gut. AntiSV stained the lining of the archenteron and the mesenchyme. Zygote cytoplasmic particles of known importance are nuage, germ plasm, stored mRNP granules, prosomes, yolk granules, mitochondria, pieces of PM, ER, Golgi, cytoskeleton, with special functions. The identification of the various structures here provides insight and candidates for exploring particle dynamics in the sea urchin. From blood vessels to the small intestine to the spinal cord, tubes are an essential part of nearly all multi-cellular organisms. Errors in tube formation cause many of the birth defects that afflict infants, including congenital heart defects and spina bifida, a failure to close the neural tube. Our lab uses the fruit fly Drosophila melanogaster to study tube formation because of the highly conserved nature of this morphological process between our species. My project focuses specifically on a family of genes called Imaginal Disc Growth Factors (IDGFs), which are linked to tubulogenesis in Drosophila and are closely related to a human protein family (CLPs) that have been found to be dysregulated in numerous diseases, including arthritis, and in metastasizing tumor cells. While this homology indicates that IDGFs have a role in cell behaviour, the mechanisms by which these genes act remain unclear. Last year, I used CRISPR/Cas9 to investigate the function of one IDGF, the gene Idgf6, by deleting it entirely. Analysis of these knock-out mutants suggests that Idgf6 plays an important role in making and shaping tubes and that removal of Idgf6 results in branched structures instead of discrete tubes. This branching phenotype likely limits the flow of oxygen to the developing embryo, resulting in decreased survival of offspring. My current research explores this genetic pathway further by testing tube morphogenesis under hypoxia and other stress conditions such as crowding, with the aim of further defining the mechanism of tube dysfunction in these mutants. Throughout development, tissues undergo complex morphological changes, resulting from an integration of cellular mechanics that evolve over time and in three dimensional space. During Drosophila germ band extension (GBE), cell intercalation is the key mechanism for tissue extension, and the associated polarized apical junction remodelling is driven by myosin-dependent contraction. However, the contribution of the basolateral cellular mechanics to GBE remains poorly understood. Here, we characterize how cells coordinate their shape and movement from apical to basal side during rosette formation, a hallmark of cell intercalation. In contrast to apical rosette, basolateral rosette formation is driven by cells mostly located at the dorsal/ventral part of the rosette cluster (D/V cells). These cells exhibit actin-rich wedge-shaped basolateral protrusions and migrate towards each other. Surprisingly, the formation of basolateral rosettes precedes that of the apical rosettes. Basolateral rosette formation is independent of apical contractility, but requires Rac1-dependent protrusive motility. Furthermore, we identified Src42A as a regulator of basal rosette formation. Our data show that in addition to apical contraction, active cell migration driven by basolateral protrusions plays a pivotal role in rosette formation and contributes to Drosophila GBE. Epithelium folding is a basic morphogenetic event essential to transform simple 2D epithelial sheets into 3D structures, in both vertebrates and invertebrates. Folding has been shown to rely either on apical junction basal shifting or apical constriction. The resulting cell shape changes depend on Myosin II redistribution which could be driven by mechanical signals. Yet, the initial cellular mechanisms that trigger and coordinate cell remodeling remain largely unknown.
We recently unraveled the active role of apoptotic cells in initiating morphogenesis, thus revealing a novel mechanism of epithelium folding. We showed that, in a live developing tissue, apoptotic cells exert a transient pulling force upon the apical surface of the epithelium through a highly dynamic apico-basal Myosin II cable. The apoptotic cells then induce a non-autonomous increase in tissue tension together with cortical Myosin II apical stabilization in the surrounding tissue, eventually resulting in epithelium folding.
Together, our results, supported by a theoretical biophysical 3D model, identify an apoptotic Myosin II dependent signal as the initial signal leading to cell reorganization and tissue folding. This work further reveals that, far from being passively eliminated as generally assumed, apoptotic cells actively influence their surroundings and trigger tissue remodeling through regulation of tissue tension.
Here, I will present our recent data regarding the generation of the apoptotic force, the unexpected dynamics of cells adhesion during the apoptotic process, together with its role in delamination, fragmentation and dead cell clearance. 
